The current situation for the protection of the High Aswan Dam necessitated the revision of the current discharge capacity of the Toshka Weir. Due to the fact that it is expected to receive several high floods in Lake Nasser Reservoir and the restriction of passing high discharges (less than 700milliom m 3 /day) downstream the dam, a new spillway has been proposed to accommodate the newly established discharge in the Toshka Depression.
The High Aswan Dam is the most important structure for Egypt. The safety and flexible operation is a must against overtopping and brea ching. Because of the status of the Nile River in its downstream and its barrages, it was necessary to construct a spillway for the dam elsewhere. The Toshka depression was the choice for such area of spillage. A weir was constructed in an artificial ca nal between Lake Nasser and the depression. The initial design discharge capacity of the weir was estimated to be 250million m 3 /day. The actual discharge did not exceed 150million m 3 /day.
Due to the lack of discharge capacity for the weir, a regulator was suggested to accommodate such discharges and at the same time control the spillage during the water downfall stage in the Lake for 2 maximum actual water storage capacity.
HYDRAULIC FEATURES:
The existing Ogee type Weir is in very good structural condition even when under the harsh conditions of the desert and temperatures during prolonged dry seasons, but cannot accommodate the expected high v olume of water discharges. The proposed location of a new regulator is at km 8.00 of the Toshka canal. The regulator is sized to allow a discharge of 350million m 3 /day with 23x15ms free span vents. Any gate would be either fully closed or fully open or removed during dry season. There would not be any regulations except the ratio of opened vents to the total vents. DESIGN CRITERIA:
The limiting design factors for such a structure are not commonly applicable for most of the regulators and barrages in Eg ypt. The location and circumstances necessitated special features to be considered in the design and construction phases: 1-Most of the year, the regulator would be bed dry. The effect of temperature would be superimposed on all members especially the raft. 2-The gates would be stored aside and would be placed in vents when required. 3-Gates would be maintenance free and do not require special skills to install or remove. During maintenance wit h flow, gates would be used as stop logs. 4-The bridge and crane girders implement precast technique to allow construction during a flood. 5-The regulator allows further extension along its axis. 6-The regulator would be designed for the maximum water level and consideration of dry downstream is a strong option. 7-Piers were designed to resist vertical and horizontal forces considering 25cms on each face for erosion and protection and not considered in structural design. 8-It is very difficult to drive a steel sheet pile cutoff in the weak Nubian Sand Stone. Plastic concrete would be efficient to fill in the cracks in this weak stone.
PROPOSED ALTERNATIVES for GATES:
Several schemes of gates' arrangement have been suggested in the design stage:
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FLIPOVER GATES:
The gate is stable until water reaches a certain level, where it flips over and floats away with the flow. It was refused because of its weight and could impact any area in the downstream causing damage or even death without warning. At the same time, the gates maybe damaged and require repair. This would require permanent transportation and cranes.
2. RADIAL GATES: They are efficient in controlling water discharge downstream and water levels upstream with sophisticated mechanisms. They are light with respect to size, but cover a large plan. They require maintenance and high skills in installation and operation. They are not cheap and would increase total project cost with no real benefit during operation. They do not have the benefit of stow -away storage during the dry season.
3. VERTICAL ARCHED GATES: Because of size and head difference, arched gates were considered. They are efficient weight wise and have less print than that of the radial gates and could be moved away. They yet have the disadvantage of increasing the overall cost of the structure.
VERTICAL LIFT GATES:
They are commonly used in Egypt such as the Henin Gates. They work permanently or temporarily. They are near maintenance free and could be handled easily with an over head crane. Th is type of gate was considered the most suitable for such regulator configuration. 
FINAL PROPOSED DESIGN for GATES:
The chosen type of gate would be a vertical lift of 2 horizontal leaves resting on each other. The lower and upper leaves of the gates would be designed of equal weight. It was estimated that if the gate is of one leaf it would weigh about 80+tons which would be considered quite heavy. For such span, the common weight for each gate leaf would be about 49tons. 
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DETAILS RAFT DESIGN UNDER THERMAL LOADS:
The raft is 42 ms wide and is 80ms between expansion joints . Expansion joints were detailed to allow horizontal movement due to temperature variation, but would work together for vertical straining actions. Differential settlement between the edges of the expansion joints was not allowed. In addition, the construction joints were situated to allow for economical use of a 1000m 3 /day capacity mixer with a 50% day use because of the heat in such area.
A 25cms protective layer was for erosion and high temperature resistant concrete . There would be concrete studs to support the gates weight whe n placed in the vents.
To choose the location of the expansion joints, a preliminary investigation of the thermal straining action was carried out on the raft. The heat is so intense during daylight exceeding 50 The tensile capacity of the concrete. However, since the raft sustains flexural capacities from the superimposed permanent loads, it is imperative to choose the expansion joints as such that the tensile stresses do not exceed th e 15% increase in the sustained tensile stresses from the sustained loads. For the common reinforced concrete tensile capacity of 17kg/cm 2 , the additional stresses should not exceed about 3.00kg/cm 2 .
A numerical structural model for the raft was carried out applying such uniform variation in temperature on shells supported by the stiff springs of the weak rocks beneath. From a total raft length of 420ms to a reduced raft length of 40ms were modeled. The variation in the axial tensile forces was near linear with the raft length. The flexural straining actions due to the thermal loads did not vary much regardless of the raft length due to thermal loads. The axial tensile forces was about 600ton/m width for the 420ms to a mere 8ton/m width for the 40ms long raft. The tensile stresses vary depending on the raft thickness. It is constant in the area supporting the piers with a thickness of 250cms and vary to 95cms raft thickness at the downstream tip of the raft before the endsill. The thickness does not include the protective layers on top of the raft. For the In the transverse direction, the tensile stresses did not vary much whether the raft is long or short. From analysis, the tensile stresses shows directional dependance behavior. It does state that the thermal b ehavior depends on the length rather than the projected area of the member.
In the choice of the location of the expansion joint, it is very difficult to vary its location along the width of the raft depending on the thickness . For the 250cms thick raft, the expansion joints would be at reasonable intervals of about 130ms. For the 95cms thick raft, the expansion joints would be at intervals no more than 80ms. Despite the fact that the solid length of the raft exceeded twice that allowed by specification s (40ms), it is feasible to reduce the number of expansion joints with such analysis for a reasoned thickness of the raft. It is expected for less thicknesses, that the intervals for the expansion joints would be less spaced. In addition, the expansion j oints in the raft must be at such to not restrain the bridge from its horizontal movement along its axis.
CONCLUSIONS:
1-For reasonably sized regulator's thick raft, a double distance by specifications between the expansion joints is allowed under high external thermal loadings. This is applicable for uniformly foundation soil underneath.
2-
Sizing the distances between the expansion joints would be limited to the additional allowed tensile stresses in the studied member.
3-
From such simple analysis, the mi nimum required reinforcement for thermal stresses may be reduced than that required by specifications for thick members. This reinforcement may not be reduced to zero, unless the raft is commonly cooled and does not require reinforcement from the permanen t sustained loads.
4-
The less restrained thick concrete members for irrigation structures, the longer is allowed a distance between the expansion joints without relative increase in required reinforcement for the members.
RECOMMENDATIONS:

